Objectives To estimate the prevalence and awareness of risk factors and risk behaviours of coronary heart disease (CHD) in the lower middle class residing in urban localities of Karachi, a mega city of Pakistan.
Introduction
In the year 2000 cardiovascular diseases (CVDs) accounted for 16.7 million deaths globally. 1 Two thirds of CVD mortality arises from developing countries with a rapid rise expected towards 2020. 2 South Asians are reported to have one of the highest rates of coronary heart disease (CHD). This trend has been seen in migrant South Asians as well as in those residing in their native countries. [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] Differences have been observed in the prevalence of risk variables between Indians, Pakistanis and Bangladeshis and the various ethnic and religious groups within the subcontinent. 3, 18 Pakistan, a developing country, has a population of over 130 million, a third of which is urban. 19 According to the National Health Survey of Pakistan (NHSP), mortality due to CHD is on the rise. 20 The overall prevalence of hypertension was 17.9 per cent, with a higher figure for the urban population at 21.9 per cent. Diabetes was reported at 10.6 per cent. Furthermore, only 25 per cent of hypertensives and 36 per cent of diabetics were aware of their condition. The highest incidence of diabetes was among urban women aged 45-64 years at 18 per cent. Forty per cent of the same group was also found to be overweight. 12.6 per cent of the overall population and 24 per cent of urban males had high cholesterol levels while 29 per cent of men smoked. 20 The available data is insufficient and inadequate, especially for the female population, which limits the assessment of the true magnitude of the problem. This results in an inability to debate and appropriately assess the priorities in disease Prevalence and awareness of risk factors and behaviours of coronary heart disease in an urban population of Karachi, the largest city of Pakistan: a community survey prevention and health promotion on the basis of NHSP data. It is essential to understand that appropriate knowledge of particular CVD risk factors and risk behaviours, will help in guiding policy making for their effective control in the community.
The objective of this study was to estimate the prevalence and awareness of risk factors and risk behaviours of CHD in lower middle class communities residing in the urban setting of Karachi.
Methods
The Aga Khan Health Services of Pakistan (AKHSP) is one of the leading Non-Governmental Organizations (NGO) in Pakistan. The metropolitan localities of Garden, Karimabad and Kharadar in Karachi have a large population of the lower middle class. This group differs from the general Pakistani population in terms of ethnicity. Almost 98 per cent of households registered within these three localities of the AKHSP are Aga Khani Muslims, which are followers of Aga Khan, who is descended of the last Prophet. The total number of households in these areas were 8522 in Garden, 4729 in Karimabad, and 3256 in Kharadar, with an average of four members per family.
Taking 8.5 per cent of the registered 16 500 households as a representative of the urban lower middle class community, we calculated a probability sample of 1400 adult subjects. Selection of households was done using a random sampling method. One adult (Ն18 years) was selected from each household by a 'draw through a paper slip'.
Five lady health visitors (LHVs) from AKHSP were selected as interviewers for data gathering. The training was done with respect to interviewing patients, data collection and data handling. Workshops were conducted to teach the LHVs the methods to take blood pressure and anthropometric measurements. The questionnaire was developed by the AKHSP with continuous input from two family physicians, a cardiologist and a nutritionist from Aga Khan University Hospital (AKUH). This was later validated and translated into Urdu (the national language) with back translation. Each interviewer filled 10 questionnaires per day, at the participants' home. Data collection was completed in 3 months.
Data was entered and analyzed using SPSS version 11.
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Descriptive analysis was done using mean (ϮSD) for continuous variables and frequencies with percentages for categorical variables. In addition, 95 per cent confidence intervals were calculated for proportions using the formula given below:
The proposal was submitted to and approved by the AKHSP Board of Directors. Prior to data collection consent was taken from the community leaders of all three areas.
Anthropometric and blood pressure measurements
Height, weight, waist and hip measurements were taken using standard procedures. Weight was measured using a portable scale that was repeatedly calibrated against a balance beam scale. Body mass index (BMI) and waist:hip ratio (WHR) were subsequently calculated. Blood pressure was measured using a mercury manometer, from the participant's right arm, in the sitting position. An average of two readings 5 min apart was recorded.
Unfortunately, limited funding did not allow laboratory investigations to be carried out and blood sugar and cholesterol could not be measured. Risk factors were defined according to the international definitions.
22-25

Results
Of the 1400 participants, completed data on questionnaire were available from 1147 participants (82 per cent response rate). The sample had a greater proportion of females (73.3 per cent). The mean age was 41.07 years (Ϯ13.35) and the mean number of children per family was 3 (Ϯ1.8). The literacy rate was 92.2 per cent. Table 1 shows the distribution of socio-demographic characteristics among the study subjects. 
Prevalence of CVD risk factors and behaviours
Prevalence of CVD risk factors and behaviours on history and examination are presented in Tables 2 and 3 . Prevalence of multiple risk factors among the study subjects is shown in Table 4 .
There was found to be a high prevalence of hypertension, both on questionnaire and examination (Tables 3 and 4) . The actual prevalence of hypertension on examination and/or questionnaire, was 38.5 per cent. On excluding those who were previously diagnosed as hypertensives, but were not on antihypertensive medication, hypertension was reported in 30.5 per cent. The majority of the participants (64.8 per cent) did not participate in any form of physical activity or exercise. 20.4 per cent were regular smokers, consuming a mean of 13.3 (Ϯ17.64) cigarettes per day. Obesity was found in 18.5 per cent of the participants, with more than half the subjects being overweight. Furthermore, women also had a tendency for abdominal obesity. The mean BMI and WHR were 25.52 (Ϯ5.33) and 0.84 (Ϯ0.07), respectively.
In addition, the prevalence of diabetes was 9.1 per cent and high cholesterol was 10.7 per cent. Among the study group, 65 per cent had no risk factor, 23.2 per cent had at least one risk factor and 11.9 per cent had two or more risk factors (Table 4 ).
Knowledge about causes of CHD
With the exception of 'stress' and 'eating fatty foods' <20 per cent of the participants were aware of the other risk factors of CVD. With regard to the major risk factors only 16, 15.6 and 12 per cent of the participants identified hypertension, high cholesterol and smoking, respectively, as causes of heart disease ( Table 5) . 
Discussion
This study is the first house-to-house survey in three major areas of Karachi focusing on the urban middle class Aga Khani community. Moreover, it is the first community health survey in Pakistan to give an estimation of knowledge regarding CHD risk factors and behaviour variables, which can form the basis for future interventional projects and their outcome measures. Our study has reported a higher prevalence of hypertension in this population compared to other local and South Asian studies. 13, 16, 20 There could be several reasons for this finding. First, the dietary habits of adding salt, especially in tea and staple bread, is a common feature. Secondly, the high prevalence of obesity and sedentary lifestyle could act as stimulating factors for hypertension (Tables 3 and 4) .
In our survey, ~60 per cent of participants had an education of matriculation (10 years of formal education) or above, much higher than that of the overall urban Pakistani population. 20 However, despite the exceptionally high literacy rate, participants had little awareness about the causes of heart disease, especially regarding the major risk factors, which presents a dismal picture for the rest of the country.
Owing to cultural taboos, a conservative outlook and the presence of family members during the survey, most participants were hesitant to provide information regarding smoking. The results are from only 18 per cent of the participants with no woman admitting to cigarette use, similar to the results of NHSP. 20 Since a large number of hypertensives were diagnosed for the first time, there is the possibility of an underestimation of the prevalence of diabetes and hypercholesterolaemia, for which laboratory tests were not performed as part of the study.
Conclusion
The study has highlighted the increasing prevalence of CVD risk factors and behaviours in an urban middle class Aga Khani community that has a higher literacy rate than the general Pakistani population. There is a need to develop customized strategies to improve awareness of CHD and its risk factors, with an emphasis on lifestyle modifications. In addition, subjects with risk factors have to be identified from within the community. Local guidelines need to be developed for the management of CHD and its risk factors. This study can be used as a model for primary and secondary prevention in other communities within Pakistan and the South Asian region.
